Three strains of cellulolytic bacteria were isolated from forest humus soil as described previously (Malekzadeh et al., 1993) . Two of the isolates, strains GG and I T , were characterized as Cellulomonas spp. based on selected phenotypic characteristics, including coryneform morphology, the ability to hydrolyse cellulose and the presence of ornithine in the cell wall (Malekzadeh et al., 1993 ). An additional isolate not previously described, strain O T , was isolated concurrently with strains GG and I T and has phenotypic characteristics similar to those of strain I T (Table 1) .
Phylogeny of the isolated Cellulomonas spp. was established by comparative analysis of 16S rDNA and by DNA-DNA hybridization. DNA was extracted using the CTAB (cetylethylammonium bromide) method (Ausubel et al., 1995) . The GenBank/EMBL accession numbers for the 16S rDNA sequences of strains GG, I
T and O T are AF140036, AF064701 and AF064702, respectively. molecular-weight DNA was precipitated by adding 0n6 vol. 2-propanol, spooled onto a glass rod, washed twice with cold 70 % (v\v) ethanol and allowed to air dry. The DNA recovered was dissolved in TE buffer (10 mM Tris, pH 8n0, 1 mM EDTA, pH 8n0). The purity of each DNA preparation was such that the A #'! \A #)! ratio was 1n8-1n9. The gene encoding 16S rRNA was amplified between positions 29 and 1541 (Escherichia coli positions) by PCR using the primer combination 5h-GAGTTTGATCCTGGCTCAG-3h (forward primer) and 5h-AAGGAGGTGATCCAG-CC-3h (reverse primer) (Achenbach & Woese, 1995 ; Rainey et al., 1995 Peptidoglycan amino acid † OG OG OG OG OG LSA OA OG OG OG Cell wall composition Glucose
* Phenotypic characteristics of described species are from Malekzadeh et al. (1993) , Stackebrandt & Kandler (1979) , Stackebrandt & Keddie (1986) and Yamada & Komagata (1972) . (Achenbach & Woese, 1995 ; Lane et al., 1985) . The reaction mixture was loaded onto an ABI 373 automated sequencer and the sequence was analysed using ABI Prism version 2.1.1. Levels of genomic relatedness were determined by DNA-DNA dot blot hybridization (Marteisson et al., 1995) . Duplicate aliquots containing 100 and 200 ng of each genomic DNA were denatured by boiling for 10 min in 6i SSC (1i SSC is 0n15 M NaCl and 0n015 M sodium citrate) and transferred onto Nylon membranes (Magnagraph) using a dot blot apparatus (Bio-Rad). Prehybridization was carried out for 30 min at 60 mC and hybridization was performed at the same temperature in a buffer solution containing 5i SSC and formamide (35 %, v\v) . Chromosomal DNA of the test strains was denatured by boiling and labelled using DIG High Prime DNA Labelling and Detection Starter kit II (Boehringer Mannheim). The resultant DNA was added (10 ng ml −" ) to the prehybridized membranes in hybridization buffer and the preparations were incubated for 16 h. Hybridization was performed at 60 mC overnight and the hybridized membranes were washed according to the manufacturer's instructions. Chemoluminescence was detected using a detection kit (Boehringer Mannheim) and exposed to Hyperfilm (Eastman Kodak). The chemoluminescent intensity of each blot was quantified using a densitometer. The signal produced by selfhybridization of the probe with homologous target DNA was taken as 100 % and the percentage hybridization values were calculated for the duplicated slots. ............................................................................................. The 16S rDNA sequences were aligned with representative 16S rDNA sequences in the GenBank\ EMBL database using  (Genetics Computer Group, V.8). Based on comparison of a 1450 bp segment of rDNA (E. coli positions 41-1512), isolate GG showed a high level of similarity (99n7%) to Cellulomonas flavigena. Evolutionary distances expressed as estimated changes per 100 nucleotides were calculated from the percentage similarities by the correction of Jukes & Cantor (1969) . A dendrogram based on the unweighted pair group method using arithmetic means (UPGMA) showed significant phylogenetic relatedness between strains GG and Cellulomonas flavigena, indicated by a bootstrap value of 100 % (Fig. 1) . Comparative analysis of 1450 bp rDNA segments from isolates I T and O T showed 97n2% similarity with a bootstrap value of 100 %. Isolate I T showed phylogenetic relatedness to C. flavigena, with bootstrap values of 90 % and a similarity value of 97n6 % ; isolate O T showed phylogenetic relatedness to Cellulomonas uda and Cellulomonas gelida, with a bootstrap value of 80 % and similarity values of 98n0 and 98n4 %, respectively (Fig. 1) . It is proposed that strains GG, I T and O T be placed in the genus Cellulomonas, based on their coryneform morphology, cellulolytic activity and the presence of ornithine in the cell wall (Malekzadeh et al., 1993) . Significant phylogenetic relatedness, derived from comparative 16S rDNA sequence analysis, indicates that isolates GG and I T group with C. flavigena. A DNA-DNA hybridization value of 97 % supports designation of strain GG as C. flavigena (Table 2) . Phenotypic characteristics exhibited by strain GG that differentiate it from the type strain of C. flavigena include motility and lactose fermentation (Table 1) . In contrast, strain I T has a DNA-DNA hybridization value of only 62 % with C. flavigena. Phenotypic characteristics exhibited by strain I T that differentiate 
